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1 Moreover, income disparity in access to maternal care is widening across and within countries, with poor women receiving fewer services than those who are better off. [2] [3] [4] [5] Antenatal visits have multiple benefits-early detection of pregnancy complications, anemia and related health problems, as well as an increased chance of further health care utilization and contraceptive use-and delivery at a health center significantly reduces maternal and infant deaths. [6] [7] [8] [9] For these reasons, universal access to sexual and reproductive health was integrated as one of the key targets of the MDGs in 2006. India's progress toward universal access to sexual and reproductive health is of global significance, as India accounts for 17% of the world's population and more than one-fifth of all maternal and child deaths. 10, 11 Empirical evidence suggests that maternal care has improved in India over the last two decades, but progress has been slow overall and uneven within the country. For example, the proportions of women in India who received at least three antenatal visits for their last pregnancy and medical assistance at delivery increased between 1992 and 2006, from 44% to 51% and from 35% to 49%, respectively; 12 however, the rich-poor ratio (i.e., the ratio of the richest to the poorest wealth quintile) for use of antenatal care remained at 3.3 over the period, while the ratio for use of medical assistance at delivery declined from 5.1 to 4.3. 13 The probability of receiving medical assistance at delivery in India increased between 1992 and 2006 by only two percentage points among poor women and by 19 points among the nonpoor. 14 And the proportion of births between 2005
and 2006 that were delivered in a heath center varied from 18% for women with no education to 86% for those with 12 or more years of schooling. 12 In the last two decades, research has contributed to the understanding of economic disparities in health and health care utilization. Many studies used data from Demographic and Health Surveys (DHS) and analyzed inequalities in maternal and child health by household wealth, controlling for other social and demographic confounders. [13] [14] [15] [16] [17] [18] In addition, some outlined the contextual determinants of maternal and child care in different Indian states. [19] [20] [21] [22] Although such research has demonstrated that household wealth plays a key role in health inequality, little attention has been paid to understanding the linkages between multiple dimensions of deprivation and health care utilization.
basis of mixed-recall period estimates, the proportion of the population living below the poverty line declined from 39% in 1993-1994 to 22% in [2004] [2005] . 34 The decline in consumption poverty, however, is not associated with a decline in hunger or an improvement in the health of the population. For example, more than two-fifths of Indian children younger than five are undernourished, and half of women are anemic. 12 Although the Planning Commission of India has acknowledged the multidimensional nature of poverty, its estimates of poverty continue to be derived from consumption expenditure data. The aim of this article is to understand the links between multiple deprivations and the use of three maternal health services in India. Although there are a number of studies on dimensions, indicators and measurement of deprivation, few include the application of the MPI, specifically with respect to health care utilization. In addition, an understanding of the inequality in health care utilization across multiple deprivations will shed light on the growing inequality and identify the relative importance of the individual dimensions.
METHODS

Data
The data for this study were drawn from the Indian National Family Health Survey 3 (NFHS-3), conducted in [2005] [2006] . Details of the survey design, instrument and findings are available in the national and state reports. 12 Briefly, the NFHS-3 is a population-based representative survey of 109,041 households and 124,385 women aged 15-49. The household questionnaire contained questions about the age, sex and educational attainment of each member, as well as such economic proxies as housing quality, household amenities, consumer durables and land holdings. The women's questionnaire covered demographic information and data on the health and nutrition of mothers and their children born in the five years preceding the survey. Data from the NFHS-3 are comprehensive and are the best available to measure the multiple deprivations of women, as they can be used to link education, wealth, health and related variables to antenatal care, care during delivery and postnatal care of every mother surveyed.
The analytical sample in this study was restricted to the 87,129 women who had ever been married, as childbearing in India-and thus, use of maternal health careoverwhelmingly occurs among married women.
12
Deprivation Measures
Three dimensions of deprivation-education, wealth and health-were used for this study, as they were used in the two Human Poverty Indexes and the MPI. For education, a woman was considered deprived if she reported in her individual survey that neither she nor her partner had completed five years of schooling. This cut-off was chosen because couples with little education are often found to have health-seeking behavior similar to those with no
Multiple Deprivations: Context, Dimensions and Indicators
Individuals and families living in acute poverty may simultaneously experience deprivations of income, housing and even basic services such as health care and education, which together may be associated with adverse outcomes greater than those associated with any single type of deprivation. For example, among poor women, individuals without an education may be less likely than those with an education to be aware of the benefits and availability of health services, and also less likely to use such services. Although wealth and education are positively correlated, those who are poor in terms of wealth may not necessarily be poor in terms of education, and vice versa.
A multidimensional measure of deprivation can help researchers to identify clusters of deprivation in certain population groups, study their health-seeking behavior and develop interventions to improve health care. The benefit of using a multidimensional measure over a onedimensional measure has been previously explained. 23 We postulate that in a modern, market-oriented economy, the possession or lack of specific basic social and physical necessities can be considered the dividing line between different levels of deprivation and can be linked to the healthseeking behavior of the population. The first systematic effort to measure multidimensional poverty was undertaken by the United Nations Development Programme (UNDP) with the introduction of the Human Poverty Index 1 (HPI-1) and the Human Poverty Index 2 (HPI-2), 24 which led to further research on the conceptualization and measurement of multidimensional poverty. [25] [26] [27] [28] [29] In 2010, UNDP introduced the Multidimensional Poverty Index (MPI), which measures poverty and inequality in three key dimensions-education, health and wealth-and does so beyond aggregates (i.e., at the state or regional level, instead of by country). The MPI is unique in its use of individual or household unit data, and thus is an improvement relative to the human poverty indexes. On the basis of specific criteria, the MPI was used to estimate that 1.8 billion people in 104 countries are multidimensionally poor, which is substantially higher than the World Bank's estimate of 1.4 billion people living on $1 per day. 30 Yet despite these efforts, the measurement of multidimensional poverty suffers from both theoretical and methodological challenges; theoretical challenges include contextualizing the dimensions and indicators, while methodological issues include fixing the cut-off point for poor and nonpoor, aggregation of multiple dimensions into a single index, weighting of dimensions and choosing the unit of analysis. [31] [32] [33] In India, the official estimates of poverty are derived from consumption expenditure data collected every five years by the National Sample Survey Organization; however, these estimates are often debated because of such issues as the recall period used, the items included in the basket of goods and services, the price index applied and the appropriate minimum daily calorie threshold. On the
Dependent Variables
Three outcomes were studied: antenatal care, medical assistance at delivery and postnatal care. For antenatal care, a measure determined whether a woman had received at least three antenatal care checkups from a health center preceding her last birth in the five years prior to survey; three antenatal visits is the level of care recommended by the reproductive and child health program in India. 39 Medical assistance at delivery was measured by whether a birth had occurred at home or at a health center, and whether it occurred with assistance from a health professional (a doctor, nurse, auxiliary nurse midwife, lady health visitor or other health personnel); the measure was restricted to women's two most recent live births in the previous five years. Categories included home delivery without medical assistance, home delivery with medical assistance, public health center delivery and private health center delivery. A woman was considered to have received postnatal care if she had a women's health check-up within 42 days of her last birth in the previous five years.
To understand multiple deprivations, a variable integrating the three dimensions of deprivation was constructed. Eight categories of deprivation were possible: education, wealth and health; education and wealth; education and health; wealth and health; education only; wealth only; health only; and none. The first four categories classify deprivation in multiple dimensions, the next three in one dimension and the last category in none.
Analyses
Descriptive analyses, principal component analysis and binomial logistic regression were used to identify associations between deprivations and utilization of maternal care services. Principal component analysis was used to compute the separate wealth indexes for rural and urban areas. Logistic regression analyses were conducted to identify associations between each of the dependent variables and level of deprivation. Results are shown as predicted probabilities, which are derived from logistic regression; predicted probabilities adjust at the mean of all other independent variables. The national data were sufficient to show differentials in maternal care for all education. 12 In addition, the basic education level is increasing in much of India, so the proportion of women with no schooling is low. The cut-off point makes it possible to conduct state-level analyses on maternal care utilization for each category of deprivation by ensuring an adequate sample. Fifty-six percent of ever-married women aged 15-49 and 37% of their husbands had not completed a single year of schooling; in 32% of couples, neither the husband nor the wife had completed five or more years of schooling.
The NFHS-3, like most surveys in the DHS series, did not collect data using a direct economic measure such as consumption or income of household. So, to measure wealth in this study, household economic proxieshousing quality, household amenities and consumer durables-were used to construct two composite wealth indexes: one for rural areas and one for urban areas. Separate indexes for rural and urban areas were preferred because health estimates differ significantly by geographical area. 35 Being economically deprived was defined on the basis of poverty cut-off points from the Planning Commission of India's 2004-2005 official estimates (28% of the population in rural areas and 26% of the population in urban areas), which were derived from consumption expenditure data.
34 This is based on the assumption that households that are poor in terms of income or consumption are also likely to be poor in terms of wealth. Household files were merged with corresponding files for individual women to identify those classified as economically poor. Body mass index (BMI) was used as the measure of a woman's health and nutrition, as it has been shown in previous research to be positively associated with health, nutrition and the living standard of women. 36, 37 On the basis of internationally used cut-off points, women in the sample were classified as being thin (a BMI of less than 18.5 kg/m 2 ), normal (18.5-25.0) or overweight (greater than 25.0). Thin women were considered to be health deprived, because that category reflects chronic energy deficiency and is associated with adverse pregnancy outcomes, low birth weight, and elevated morbidity and mortality; 38 pregnant women and women who had given birth within two months of the survey were not included in the computation of BMI. acteristics increased with level of deprivation, whereas as the proportions with either of the latter two characteristics decreased with increased deprivation. Among women who reported at least one live birth in the five years prior to survey, those who were deprived in multiple dimensions were less likely than others to avail themselves of antenatal services (Table 2) . Seventy-one percent of women with no deprivation had received at least three antenatal checkups before their last birth, compared with 40-60% of those deprived in one dimension, 26-42% of those deprived in two dimensions and 25% of those deprived in three dimensions. Only 11% of women with no deprivation had not received even one antenatal checkup, compared with 16-31% of those deprived in one dimension, 27-45% of those deprived in two dimensions and 47% of those deprived in all three dimensions.
The pattern for receipt of medical assistance at delivery was similar to that for antenatal care. Of live births that occurred to ever-married women in the previous five years, the proportion delivered with medical assistance was 69% among those to women not deprived in any of the three dimensions, compared with 17% among those to women deprived in all three dimensions. Among women deprived in one dimension, the proportion of births delivered with medical assistance was lowest for those deprived in education (32%), followed by those deprived in wealth (43%) and those deprived in health (55%); among women deprived in two dimensions, the proportion of births delivered with medical assistance was lowest among those deprived in education and wealth (21%), followed by those deprived in education and health (29%) and those deprived in wealth and health (33%).
The pattern for postnatal care is similar to that of the other two outcomes. The proportion of women who had eight categories of deprivation; however, the state-level data were adequate for only four groups-deprived in none, deprived in one dimension, deprived in two dimensions and deprived in three dimensions.
RESULTS
Descriptive Results
Overall, 32% of ever-married women reported being deprived in one dimension, 18% in two dimensions and 7% in all three dimensions; 43% were not deprived in any dimension. The largest group of women with a deprivation were deprived in health only (15%); followed by education only (11%); education and health (7%); education and wealth (7%); education, health and wealth (7%); wealth only (6%); and health and wealth (5%). The correlation coefficients of dimensional poverty were weak-0.33 for education and wealth, 0.17 for health and wealth, and 0.15 for education and health-indicating that these dimensions are unlikely to overlap.
The mean age of ever-married women was 32 years (Table 1) ; women with no deprivations were slightly older than those with one, two or three deprivations (mean ages, 33 vs. 32 each). Thirty-eight percent of women reported currently working; greater proportions of women with 1-3 deprivations than of those with none currently worked (40-50% vs. 27%). On average, women had had four years of schooling and had borne three children; the level of deprivation was negatively associated with women's mean years of education and positively associated with her mean number of births. Thirty-eight percent of women had had more than one birth in the last five years, 69% lived in a rural area, 51% reported being allowed to go to a health facility alone, and 16% had a post office or bank account; the proportions of women with either of the first two char- those deprived in two dimensions, the proportion receiving postnatal care varied from 21% for those deprived in education and wealth, 27% for those deprived in education and health, and 33% for those deprived in health and wealth.
Predicted probabilities for each of the three outcomes were estimated, adjusting for such social and demographic variables as age of mother, parity, sex of baby, caste, religion, region, place of residence and pregnancy complications (Figure 1) . In general, the predicted probability of postnatal care for each type of deprivation was lower than that of medical assistance at delivery, which in turn was lower than that of antenatal care. Women deprived in all three dimensions were less likely than those not deprived in any to have received antenatal care (predicted probabilities, 0.3 vs. 0.8) and postnatal care (0.2 vs. 0.7); the likelihood that a birth occurred with medical assistance was lower for women deprived in three dimensions than for those deprived in none (0.2 vs. 0.8). Furthermore, the probability of each outcome was lowest among those deprived in all three dimensions, followed by those deprived in education and wealth, education and health, education only, wealth and health, wealth only, health only and in none. For example, the predicted probability of medical assistance at delivery was 0.17 for births to women deprived in all dimensions, 0.20 for those to women deprived in education and wealth, 0.27 for those to women deprived in education and health, and 0.81 for those to women not deprived in any dimension. The role of education appears to be powerful: After controlling for confounders, women deprived in education alone were less likely to use antenatal services and medical assistance for births than those deprived of both wealth and health.
State-Level Results
Interstate differences in women's use of maternal care services were explored across 18 of India's larger states, which together are home to more than 95% of India's population; 40 the samples in the remaining states were too small for analysis. Service coverage differed considerably across states: Antenatal care ranged from 17% in Bihar to 96% in Tamily Nadu (Table 3) , and medical assistance at birth ranged from 27% in Uttar Pradesh to 99% in Kerala (Table 4) . Utilization of maternal care services also differed considerably by dimension of deprivation across states, generally decreasing with increased level of deprivation. For example, in Uttar Pradesh, the proportion of women who had had at least three antenatal care visits and the proportion of births that occurred with medical assistance were greater among women with no deprivations (42% each) than among those deprived in one dimension (24% and 26%, respectively), two dimensions (15% and 13%) or all three dimensions (9% each). The exceptions were Kerala, where the overall use of maternal care was high and the differences by dimension of deprivation were small, and Tamil Nadu, where differences were also relatively small. received postnatal care was greater among those with no deprivations than among those with deprivations in all three dimensions (61% vs. 20%). Among those deprived in one dimension, the proportion receiving postnatal care was lower for those deprived in education (31%) than for those deprived in wealth (37%) or in health (47%); among 
Dimensions of deprivation
Notes: Analyses were adjusted for age of mother, parity, sex of child, caste, religion, region, place of residence and pregnancy complication. For medical assistance at delivery, sample of births was restricted to women's two most recent in the previous five years.
In general, the multivariate findings support those from the bivariate analyses. With a few minor exceptions, the probability of using each of the three maternal care services care decreased with increasing level of deprivation. For example, in Uttar Pradesh, the probability of receiving three antenatal checkups was 0.6 among those not deprived in any dimension, 0.3 among those deprived in one dimension, 0.2 among those deprived in two dimensions and 0.1 among those deprived in all three dimensions. DISCUSSION India, with its population of 1.2 billion and its diversity in socioeconomic development, provides an opportunity to To better understand the inequality in the use of maternal care across deprivation groups, ratios were calculated to compare the service utilization of women not deprived in any dimension with that of women deprived in one, two or three dimensions; the closer the ratio is to 1.0, the lower the inequality is between the groups. For antenatal care, the ratio of women deprived in no dimension to those deprived in one dimension was highest in Bihar (2.4), Uttarakhand (1.8) and Uttar Pradesh (1.7); the lowest ratios were in Andhra Pradesh, Karnataka, Kerala, Orissa and Tamil Nadu (1.0-1.1). For higher levels of deprivation, the ratios were substantially higher in all selected states, ranging from 1.1 to 5.1 for two dimensions and 1.4 to 6.0 for three dimensions. The pattern was similar for medical assistance at delivery.
The differences in postnatal care across deprivation groups were similar to those in antenatal care and in medical assistance at delivery (Table 5 ). States with low usage of antenatal care also had low usage of postnatal care. In general, the service coverage is higher for antenatal care than for medical assistance at delivery or postnatal care; however, in most states, the differences between those deprived in multiple dimensions and those deprived in none are smaller for postnatal care than for medical assistance at birth.
Multivariate Results
To further examine the associations between level of deprivation and use of maternal care, a set of binary logistic regressions controlling for demographic and social covariates were conducted for all states except Kerala, Tamil Nadu and Uttarakhand, because use of maternal care was high in these states and the number of women with multiple deprivations was small (Table 6) . Results are presented as adjusted probabilities. of births to ever-married women in the previous five years that were delivered with medical assistance,  by dimensions of deprivation; and ratio of percentages, by dimensions of deprivation-according A number of programs are being implemented to increase maternal care utilization in India. The most notable among them is the Janani Suraksha Yojana (JSY), which has been operational since April 2005. JSY is a 100% government-sponsored scheme under the National Rural Health Mission that provides conditional cash transfers to poor and marginalized populations within India to increase institutional deliveries and postnatal care in the country. 41 Studies indicate that although JSY has increased institutional delivery substantially, the poorest and the least-educated women were not those most likely to receive the benefit. 42 Hence, there is a need to promote maternal care services to the poorest women.
Conclusions
This study's findings suggest that research on health inequality take into account multiple deprivations using unit data. The indicators used to define multiple deprivations should be context specific and, therefore, may not be uniform across countries. For example, if data on income or consumption expenditure are available, such indicators may be preferred to economic proxies like wealth. If the educational level of a country is relatively good, the indicators of schooling may be modified. Furthermore, trend analyses should be undertaken to understand changes in service coverage among deprived groups over time. Finally, reproductive and child health programs that attempt to identify women who suffer multiple deprivations may be effective in increasing service coverage among these groups.
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